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SPECIFICATION 



GRID ARRAY ELECTRONIC COMPONENT, WIRING- STRENGTHENING METHOD 
AND PRODUCING METHOD THEREOF 



TECHNICAL FIELD 
The present invention relates to a grid array electronic 
component in which a grid array LSI chip having a large number 
of lands connected to a wire of a printed wiring board through 
connecting means is disposed, wherein an auxiliary land is formed 
on a connection portion between the wire and a land of the printed 
wiring board corresponding to the land of the corner portion 
of the grid array LSI chip- The invention also relates to a 
wire strengthening method. 



BACKGROUND TECHNIQUE 

As shown in Fig. 18(A), in a conventional grid array 
electronic component , a via hole B of a printed wiring board 
K and a land L of the printed wiring board K corresponding to 
a large number of lands of a grid array LSI chip P mounted on 
the printed wiring board K are directly connected to each other 
through a wiring pattern H. 

In a conventional wiring board having the lands (Japanese 
Patent Application Laid-open NO.H8-213730 (improvement of a 
break caused by fracture based on difference of thermal 
expansion), Japanese Utility Model Application Laid-open 
NOS.S61-201374 and S62-184783 (improvement of land shape in 
accordance with high density of wire) , Japanese Patent 
Publication No . S56-22151 , and the like), as shown in Fig. 19, 
an auxiliary land AL is formed on a portion of a periphery or 
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an entire periphery of through holes TH, and even if the through 
holes TH are deviated from each other, connection properties 
are secured. 

In a conventional printed wiring board ( Japanese Patent 
Applications Laid-open Nos .HI- 115195 , Hll-54859 and S64-84875, 
as well as Japanese Patent No. 2519068) , since there is a problem 
that if a tier drop is added to secure electrical conduction 
of a land in a printed board of epoxy glass or the like and to 
avoid a danger of brake of wire, the entire area of the land 
is increased and thus , density cannot be increased as compared 
with a case in which the tier drop is not added, a predetermined 
insulation gap cannot be obtained between the tier drop and 
another conductive circuit . Therefore , tier drops TD are offset 
with respect to a land LI, and the tier drops TD are formed on 
one side of a line or asymmetrically in a lateral direction as 
shown in Fig. 20. 

In a mounting structure of a conventional ball grid array 
package (Japanese Patent Application Laid-open No .HlO-335516 ) , 
as shown in Fig. 21, in order to prevent thermal fatigue life 
of soldering from being lowered by reduction bonding force of 
soldering based on void caused by air trapped in the four corner 
via holes BH of the disposition region of a rectangular ball 
grid array package, flat pads PP are disposed instead of a pad 
BH for the via hole. 

In the conventional grid array electronic component , the 
via hole B of the printed wiring board K and the land L of the 
printed wiring board K corresponding to a large number of lands 
of the grid array LSI chip P mounted on the printed wiring board 
K are directly connected to each other through the wiring pattern 
H. Therefore, if a load is applied to the printed wiring board 
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K, a brake is generated in the wiring pattern H. 

That is, if warpage and distortion are generated in the 
printed wiring board K, a great stress is applied to a connection 
portion between the wiring pattern H , the via hole B of the printed 
wiring board K and the land L of the printed wiring board K 
corresponding to the land of the grid array LSI chip . Therefore , 
a brake is generated in the connection portion of the wiring 
pattern H. 

As shown in Fig. 19, the conventional wiring board having 
the land, the through holes TH are formed at a portion of its 
periphery or an entire periphery with an auxiliary land AL , and 
even if the through holes TH are offset from each other, the 
connection properties are obtained. Therefore, this is a 
technique related to a 2 . 54 mm pin grid array (PGA) between pins , 
and this is not a technique related to BGA of ball grid array 
LSI chip in which a large number of soldering balls having 1.27 
mm pitch between pins are disposed on a lower surface of an LSI 
device . 

In the conventional printed wiring board, if the tier drop 
is added to moderate the concentration of stress of the land 
of the printed board of epoxy glass or others of 1 mm thickness, 
the entire area of the land is increased. Therefore, there are 
problems that the density is not increased as compared with a 
case in which the tier drop is not added, and a predetermined 
insulation distance between the tier drop and other conductive 
circuit can not be secured . Thus , the tier drops TD are decentered 
with respect to the land LI, and are formed on one side of the 
line or asymmetrically in the lateral direction, and two leads 
Dl and D2 are interposed between adjacent lands LI and L2, and 
this technique is judged as being one generation older technique 
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of the ball grid array (BGA) in which a large number of 
surface-mounting type soldering balls of 1,27 mm pitch are 
disposed on a lower surface of the LSI device. 

Further, in the conventional printed wiring board, since 
a brake of the wiring pattern when a load is applied to the printed 
wiring board to which the ball grid array type LSI chip is mounted 
is not prevented, the printed wiring board is different in wiring 
pattern and the like of the pitch, lead and the like of the land 
of the LSI device and printed board which is soldered to the 
printed board. 

In the mounting structure of the conventional ball grid 
array package, a flat pad PP is disposed instead of a via hole 
padBH in order to avoid reduction of the soldering thermal fatigue 
life caused by reduction of the soldering bonding force based 
on void by air trapped in four corner via holes BH in disposition 
region of the rectangular ball grid array package, and a brake 
of the wiring pattern when a load is applied to the printed wiring 
board to which the ball grid array type LSI chip is mounted is 
not prevented. Therefore, the land whose wiring pattern is 
broken is not provided with an auxiliary land naturally. 

DISCLOSURE OF THE INVENTION 

Thereupon, the present inventor analyzed a wire failure 
caused by a brake of wiring pattern of the printed wiring board 
to which the ball grid array type LSI chip shown in Fig. 18 (A) 
was mounted , and found that the brake was generated in a correction 
step which corrected warpage and distortion of the printed wiring 
board which was generated in a reflow soldering step, or in an 
assembling step of the printed wiring board. 

Further, the present inventor found that a portion where 
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the brake was generated was a region of about 1 mm of the connection 
portion C between the land L and the wiring pattern P as shown 
in Fig. 18(B) , and a region where a brake of the ball grid array 
type LSI chip was generated was a region (portion) where an 
excessive tensile stress was applied between the land of the 
printed wiring board such as a corner portion of the ball grid 
array type LSI chip or an end of an IC chip and a wiring pattern 
as the connecting means. 

It is assumed that the wire failure is caused in such a 
manner that warpage and distortion are generated in the printed 
wiring board by heating and a weight of the ball grid array type 
LSI chip itself when the latter is soldered and bonded to the 
printed wiring board, and when the warpage and distortion of 
the printed wiring board are corrected, the correction amount 
or a stress becomes maximum in the corner portion of the ball 
grid array type LSI chip or an end of the IC chip, and an excessive 
stress is applied to the connection portion between the land 
and the wiring pattern in order to break the wiring pattern • 
It is assumed that a brake of the wiring pattern caused when 
an excessive load is applied to the printed wiring board in the 
assembling step of the printed wiring board is generated by the 
same reason. 

Thereupon, the inventor reached the present invention in 
which an auxiliary land is formed in the connection portion of 
a land connecting to a wiring pattern at a portion where an 
excessive stress is applied between the land of the printed wiring 
board and the wiring pattern as the connecting means when a load 
is applied to the printed wiring board. 

Further, the inventor paid attention to a technical idea 
of the present invention in which in a grid array electronic 
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component having a grid array LSI chip including a large number 
of lands connected to a large number of lands connected to a 
wire of a printed wiring board through connecting means, when 
a load is applied to the printed wiring board, an auxiliary land 
is formed on the connection portion of the land connecting to 
the wiring pattern at the portion where an excessive stress is 
applied between the land on the printed wiring board 
corresponding to the grid array LSI chip and the wiring pattern 
as the connecting means, and the concentration of stress of the 
connection portion is moderated, and repeatedly researched and 
developed and as a result , reached the present invention which 
achieved an object that a brake of the wiring pattern in the 
connection portion when a load is applied to the printed wiring 
board is prevented. 

The present invention provides effect that at least 
concentration of stress on the connection portion of the land 
connecting to the wiring pattern at the portion where an excessive 
tensile stress is applied is moderated, thereby preventing a 
brake of the wiring pattern in the connection portion. 

The present invention exhibits the same effect by 
determining the shape of the auxiliary land in consideration 
of the tensile stress applied to the connection portion between 
the wiring pattern and the land of the corner portion of the 
grid array electronic component as well as a shape of the pattern 
of the printed wiring board. 

In the present invention , since the auxiliary land includes 
a cross section for connection of an average value in accordance 
with the stress applied to the connection portion when a load 
is applied to the printed wiring board, the strength of the lands 
of the corner portion are uniformed , and reliability is enhanced . 
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The present invention exhibits the same effect by 
moderating the concentration of stress of the connection portion 
between the wiring pattern and the through hole on the inner 
layer printed wiring board of the multilayer printed wiring 
board. 

The present invention prevents a brake of the wire in the 
connection portion of the via hole of the printed wiring board 
by moderating the concentration of stress of the connection 
portion of the via hole on the printed wiring board when the 
load is applied to the printed wiring board. 

The present invention prevents a brake of wiring pattern 
of one end of the printed wiring board on the side of the land. 

According to a wire strengthening method of a thirteenth 
invention having the above -de scribed structure, in the twelfth 
invention, the connection portion of the printed wiring board 
of the wire on the side of the via hole is also strengthened 
by forming the auxiliary land on the connection portion of the 
via hole on the printed wiring board connecting the wire and 
thus, there is effect that brakes on the opposite ends of the 
wire are prevented. 

The present invention makes it possible to produce a grid 
array electronic component in which the connection portion of 
the printed wiring board of the wiring pattern on the side of 
the land is strengthened. 

The present invention makes it possible to produce a grid 
array electronic component in which the connection portion of 
the printed wiring board of the wire on the side of the via hole 
is also strengthened. 

A grid array electronic component of the present invention 
(the first invention set forth in claim 1) in which a grid array 
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LSI chip having a large number of lands connected to a large 
number of lands through connecting means, the latter lands are 
connected to a wire of a printed wiring board, wherein 
an auxiliary land is formed at a connection portion of the land 
connecting a wiring pattern at portions where an excessive 
tensile stress is applied between the lands in the printed wiring 
board corresponding to the grid array LSI chip and the wiring 

pattern as the wire. 

The grid array electronic component of the present 
invention (the second invention set forth in claim 2) . according 
to claim 1. wherein the auxiliary land is formed at the land 
located on at least a portion where an excessive tensile stress 
as compared with another portion of the printed wiring board 
is applied when a load is applied to the printed wiring board. 

The grid array electronic component of the present 
invention (the third invention set forth in claim 3) . according 
to claim 2, wherein the auxiliary land is formed at the land 
located on a portion corresponding to a corner portion of the 
grid array LSI chip in the printed wiring board. 

The grid array electronic component of the present 
invention (the fourth invention set forth in claim 4) . according 
to claim 2. wherein the auxiliary land is formed at the land 
located on a portion corresponding to an end of an IC chip disposed 
in the grid array LSI chip in the printed wiring board. 

The grid array electronic component of the present 
invention (the fifth invention set forth in claim 5) , according 
to claim 2. wherein the auxiliary land is formed at the land 
connected to the wiring pattern which is formed in a direction 
in which a warpage of the printed wiring board is generated and 
in a direction closer to the former direction in a ref low soldering 
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step of the grid array electronic component . 

The grid array electronic component of the present 
invention (the sixth invention set forth in claim 6) , according 
to claim 2, wherein the auxiliary land is formed at the land 
in which an excessive tensile stress is applied to the wiring 
pattern in a correcting step which corrects warpage and 
distortion of the printed wiring board or an assembly step. 

The grid array electronic component of the present 
invention ( the seventh invention set forth in claim 7 ) , according 
to claim 2, wherein the auxiliary land is formed so that a 
connection cross section area from the land of the printed wiring 
board corresponding to the portion of the land of the grid array 
LSI chip to the wiring pattern is gradually varied. 

The grid array electronic component of the present 
invention (the eighth invention set forth in claim 8) according 
to claim 3, wherein the auxiliary land is constituted by an 
auxiliary land having a different shape in accordance with a 
position of the land of the printed wiring board corresponding 
to the land of the corner portion of the grid array LSI chip. 

The grid array electronic component of the present invention 
(the ninth invention set forth in claim 9) , according to claim 
3, wherein the auxiliary land is constituted so that an average 
value of a connection cross section area of a land closer to 
the printed wiring board corresponding to the land closer to 
an end of the corner portion of the grid array LSI chip becomes 
larger . 

The grid array electronic component of the present invention 
(the tenth invention set forth in claim 10) , according to claim 
2 , wherein the auxiliary land is formed at a connection portion 
around a through hole connected to the wiring pattern on an inner 
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layer printed wiring board of a multilayer printed wiring board 
constituting the printed wiring board. 

The grid array electronic component of the present invention 
(the eleventh invention set forth in claim 11), according to 
claim 3 , wherein the wiring pattern connected to the land formed 
with the auxiliary land of the printed wiring board corresponding 
to a corner portion of the grid array LSI chip is connected to 
a connection portion formed with an auxiliary land of a via hole 
on the printed wiring board. 

A wire strengthening method of the present invention (the 
twelfth invention set forth in claim 12 ) which connects a printed 
wiring board constituting a grid array electronic component and 
a grid array LSI chip mounted to the printed wiring board, wherein 
an auxiliary land is formed at a connection portion between 
the wire and a land of the printed wiring board corresponding 
to a land of a corner portion of the grid array LSI chip, thereby 
strengthening the connection portion of the wire. 

The wire strengthening method of the present invention (the 
thirteenth invention set forth in claim 13) , according to claim 
12, wherein the connection portion of the wire is strengthened 
by forming the auxiliary land at the connection portion of the 
wire of a via hole of the printed wiring board, 

A producing method of a grid array electronic component 
of the present invention (the fourteenth invention set forth 
in claim 14) for connecting a printed wiring board constituting 
a grid array electronic component and a grid array LSI chip mounted 
to the printed wiring board to each other through a wiring pattern , 
wherein the grid array electronic component having a strengthened 
connection portion of the wiring pattern is produced by forming 
an auxiliary land at a connection portion between the wire and 
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a land of the printed wiring board corresponding to a land of 
a corner portion of the grid array LSI chip. 

The producing method of a grid array electronic component 
of the present invention (the fifteenth invention set forth in 
claim 15), according to claim 14, wherein the grid array 
electronic component having the strengthened connection portion 
of the wire is produced by forming the auxiliary land on the 
connection portion of the wire and the via hole on the printed 
wiring board. 

A grid array electronic component of the present invention 
(the sixteenth invention set forth in claim 16) in which a grid 
array LSI chip having a large number of lands connected to a 
large number of lands through connecting means , the latter lands 
are connected to a wire of a printed wiring board, wherein an 
auxiliary land whose connection cross section area is increased 
is formed on a connection portion of the land connecting a wiring 
pattern at a portion where an excessive tensile stress is applied 
in a producing step between a land in a printed wiring board 
corresponding to the grid array LSI chip and the wiring pattern 
which is taken outward to be connected to a via hole as the wire. 

A grid array electronic component of the first invention 
having the above- described construction, in which a grid array 
. LSI chip having a large number of lands connected to a large 
number of lands through connecting means, the latter lands are 
connected to a wire of a printed wiring board, wherein 
an auxiliary land is formed on a connection portion of the land 
connecting a wiring pattern at a portion where an excessive 
tensile stress is applied between the lands in the printed wiring 
board corresponding to the grid array LSI chip and the wiring 
pattern as the wire. 

mMmm 
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Therefore, the present invention provides the effect that 
by moderating the concentration of stress on the connection 
portion a brake of the wiring pattern in the connection portion 
is prevented. 

The grid array electronic component of the second invention 
having the above-described construction, according to the first 
invention, wherein the auxiliary land is formed at the land 
located on at least a portion where an excessive tensile stress 
as compared with another portion of the printed wiring board 
is applied when a load is applied to the printed wiring board. 
The present invention exhibits the effect that at least 
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concentration of stress on the connection portion of the land 
connecting to the wiring pattern at the portion where an excessive 
tensile stress is applied is moderated, thereby preventing a 
brake of the wiring pattern in the connection portion. 

The grid array electronic component of the third invention 
having the above-described construction , according to the second 
invention, wherein the auxiliary land is formed on the land 
located on a portion corresponding to a corner portion of the 
grid array LSI chip in the printed wiring board , where an excessive 
tensile stress as compared with another portion of the printed 
wiring board is applied when a load is applied to the printed 
wiring board. 

Therefore, the present invention provides the effect that 
a brake of the wiring pattern in the connection portion is 
prevented by moderating the concentration of stress on the 
connection portion of the land located on a portion corresponding 
to a corner portion of the grid array LSI chip on the printed 
wiring board. 

The grid array electronic component of the fourth invention 
having the above-described construction , according to the second 
invention, wherein the auxiliary land is formed on the land 
located on a portion corresponding to an end of an IC chip disposed 
in the grid array LSI chip on the printed wiring board. 

Therefore, the present invention provides the effect that 
a brake of the wiring pattern in the connection portion is 
prevented by moderating the concentration of stress on the 
connection portion between the printed pattern and the land 
located on a portion corresponding to an end of an IC chip on 
the printed wiring board. 

The grid array electronic component of the fifth invention 
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having the above -described construction , according to the second 
invention, wherein the auxiliary land is formed at the land 
connected to the wiring pattern which is formed in a direction 
in which a warpage of the printed wiring board is generated and 
in a direction closer to the former direction in a ref low soldering 
step of the grid array electronic component. 

Therefore, the present invention provides the effect that 
a brake of the wiring pattern in the connection portion is 
prevented by moderating the concentration of stress on the 
connection portion between the printed pattern and the land where 
the excessive tensile stress is applied corresponding to the 
warpage of the printed wiring board. 

The grid array electronic component of the sixth invention 
having the above -described construction , according to the second 
invention, wherein the auxiliary land is formed at the land in 
which an excessive tensile stress is applied to the wiring pattern 
in a correcting step which corrects warpage and distortion of 
the printed wiring board or an assembly step. 

Therefore, the present invention provides the effect that 
a brake of the wiring pattern in the connection portion is 
prevented by moderating the concentration of stress on the 
connection portion between the printed pattern and the land where 
the excessive tensile stress is applied to the wiring pattern 
in the correcting step or the assembly step. 

The grid array electronic component of the seventh 
invention having the above -described construction, according 
to the second invention, wherein the auxiliary land is formed 
so that a connection cross section area from the land of the 
printed wiring board corresponding to the portion of the land 
of the grid array LSI chip to the wiring pattern is gradually 
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varied. 

Therefore, the present invention exhibits the effect that 
a brake of the wiring pattern in the connection portion is reliably 
prevented by moderating effectively the concentration of stress 
on the connection portion when warpage and distortion are 
generated in the printed wiring board. 

The grid array electronic component of the eighth invention 
having the above -described construction, according to the third 
invention, wherein the auxiliary land is constituted by an 
auxiliary land having a different shape in accordance with a 
position of the land on the printed wiring board corresponding 
to the land of the corner portion of the grid array LSI chip. 

Therefore, the present invention exhibits the effect that 
a brake of the wiring pattern in the connection portion is 
prevented by moderating the concentration of stress on the 
connection portion and by determining the shape of the auxiliary 
land in consideration of the tensile stress applied to the 
connection portion between the wiring pattern and the land of 
the corner portion of the grid array electronic component as 
well as a shape of the pattern on the printed wiring board. 

The grid array electronic component of the ninth invention 
having the above- described construction, according to the third 
invention, wherein the auxiliary land is constituted so that 
an average value of a connection cross section area of a land 
closer to the printed wiring board corresponding to the land 
closer to an end of the corner portion of the grid array LSI 
chip becomes larger. 

In the present invention , since the auxiliary land includes 
a cross section for connection of an average value in accordance 
with the stress applied to the connection portion when a load 
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is applied to the printed wiring board, the strength of the lands 
of the corner portion are uniformed , and reliability is enhanced . 

The grid array electronic component of the tenth invention 
having the above- described construction, according to the second 
invention, wherein the auxiliary land is formed at a connection 
portion around a through hole connected to the wiring pattern 
on an inner layer printed wiring board of a multilayer printed 
wiring board constituting the printed wiring board. 

The present invention exhibits the effect that a brake 
of the wiring pattern in the connection portion is prevented 
by moderating the concentration of stress of the connection 
portion between the wiring pattern and the through hole on the 
inner layer printed wiring board of the multilayer printed wiring 
board . 

The grid array electronic component of the eleventh 
invention having the above-described construction, according 
to the third invention, wherein the wiring pattern connected 
to the land formed with the auxiliary land of the printed wiring 
board corresponding to a corner portion of the grid array LSI 
chip is connected to a connection portion formed with an auxiliary 
land of a via hole on the printed wiring board. 

The present invention prevents a brake of the wire in the 
connection portion of the via hole of the printed wiring board 
by moderating the concentration of stress of the connection 
portion of the via hole of the printed wiring board when the 
load is applied to the printed wiring board. 

A wire strengthening method of a wire of the twelfth 
invention having the above-described construction, which 
connects a printed wiring board constituting a grid array 
electronic component and a grid array LSI chip mounted to the 
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printed wiring board, wherein an auxiliary land is formed at 
a connection portion between the wire and a land on the printed 
wiring board corresponding to a land of a corner portion of the 
grid array LSI chip . thereby strengthening the connection portion 
of the wire. 

The present invention prevents a brake of wiring pattern 
of one end of the printed wiring board on the side of the land. 
The wire strengthening method of the thirteenth invention having 
the above-described construction, according to the twelfth 
invention, wherein the connection portion of the printed wiring 
board of the wire on the side of the via hole is also strengthened 
by forming the auxiliary land at the connection portion of the 
via hole on the printed wiring board connecting the wire and 
thus, there is effect that brakes on the opposite ends of the 
wire are prevented. 

A producing method of a grid array electronic component 
of the fourteenth invention having the above -described 
construction for connecting a printed wiring board constituting 
a grid array electronic component and a grid array LSI chip mounted 
to the printed wiring board to each other through a wiring pattern , 
wherein the grid array electronic component having a strengthened 
connection portion of the wiring pattern at the side of the land 
on the printed wiring board is produced by forming an auxiliary 
land at a connection portion between the wire and a land on the 
printed wiring board corresponding to a land of a corner portion 
of the grid array LSI chip. 

The producing method of a grid array electronic component 
of the fifteenth invention having the above -described 
construction , according to the fourteenth invention, wherein 
the grid array electronic component having the strengthened 
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connection portion of the wire at the side of the via hole on 
the print wiring board is produced by forming the auxiliary land 
at the connection portion of the wire and the via hole on the 
printed wiring board. 

A grid array electronic component of the sixteenth 
invention having the above -described construction in which a 
grid array LSI chip having a large number of lands connected 
to a large number of lands through connecting means, the latter 
lands are connected to a wire of a printed wiring board, wherein 
an auxiliary land whose connection cross section area is 
increased is formed on a connection portion of the land connecting 
a wiring pattern at a portion where an excessive tensile stress 
is applied in a producing step between a land in a printed wiring 
board corresponding to the grid array LSI chip and the wiring 
pattern which is taken outward to be connected to a via hole 
as the wire. 

Therefore, the invention exhibits the effect that by 
moderating the concentration of stress of the connection portion 
the brake of the wire of the wiring pattern at the connection 
portion is prevented. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view showing a portion of a printed wiring 
board to which a grid array LSI chip of a first embodiment is 
mounted; 

Fig. 2 is a sectional view showing a state in which the 
grid array LSI chip of the first embodiment is mounted to a printed 
wiring board; 

Fig. 3 is a sectional view taken along a line A- A in Fig.l 
showing a state in which the grid array LSI chip of the first 
embodiment is assembled on the printed wiring board; 
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Fig . 4 is a plan view showing a portion of the printed wiring 
board to which a grid array LSI chip of a second embodiment of 
the present invention is mounted and showing a wire strengthening 
method ; 

Fig. 5 is a sectional view taken along a line B-B in Fig. 4 
showing a state in which the grid array LSI chip of the second 
embodiment is assembled on the printed wiring board; 

Fig. 6 is a partially enlarged plan view showing a portion 
of a printed wiring board to which a grid array LSI chip of a 
third embodiment of the invention is mounted; 

Fig. 7 is a partially enlarged plan view showing a portion 
of a printed wiring board to which a grid array LSI chip of a 
fourth embodiment of the invention is mounted; 

Fig. 8 is a plan view showing a portion of a printed wiring 
board to which a grid array LSI chip of a fifth embodiment of 
the invention is mounted; 
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Figs -9 are explanatory views for explaining steps from 
a mounting operation of the grid array LSI chip of the fifth 
embodiment to the printed wiring board to an assembling 
operations- 
Fig. 10 is a plan view showing a printed wiring board to 
which a grid array LSI chip of a sixth embodiment of the invention 
is mounted; 

Fig. 11 is a front view showing a state in which a printed 
wiring board to which a grid array LSI chip of a seventh embodiment 
of the invention is mounted is warped, as viewed from front side 
of an in- circuit tester; 

Fig. 12 is a front view of showing a state of an in-circuit 
tester of a printed wiring board to which the grid array LSI 
chip of the seventh embodiment is mounted, as viewed from front 
side; 

Fig. 13 is a sectional view showing an inner structure of 
a multilayer printed wiring board to which a grid array LSI chip 
of an eighth embodiment of the invention is mounted; 

Fig . 14 is a partial plan view showing lands , wiring pattern 
and via holes on the printed wiring board of a first layer of 
the eighth embodiment; 

Fig- 15 is a partial plan view showing a wiring pattern 
and a via hole on a second layer printed wiring board of the 
eighth embodiment; 

Fig . 16 is a partial enlarged view showing a shape of another 
auxiliary land of the present invention; 

Fig. 17 is a sectional view showing an inner structure of 
a multilayer printed wiring board to which a grid array LSI chip 
of a modification of the eighth embodiment of the invention is 
mounted; 
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Figs •IS are plan views showing a printed wiring board to 
which a conventional grid array LSI chip is mounted; 

Fig. 19 is a partial plan view showing a wiring board having 
a conventional land; 

Fig • 2 0 is a partial plan view showing a conventional printed 
wiring board; and 

Fig. 21 is a partial sectional view showing a mounting 
structure of a conventional ball grid array package. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Embodiment of the present invent ion will be explained below 
using the drawings. 

(First Embodiment) 

As shown in Figs . 1 to 3 , in a grid array electronic component 
of a first embodiment in which a grid array LSI chip 2 having 
a large number of lands 3 connected to a large number of lands 
13 through connecting means 30, the lands 13 are connected to 
a wire 4 of a printed wiring board 1 , an auxiliary land 5 is 
formed at a connection portion 31 of the lands 13 on the printed 
wiring board 1 corresponding to the lands 3 of a corner portion 
of the grid array LSI chip 2 connecting the wire 4. 

As shown in Fig. 2, in the first embodiment, a ball grid 
array LSI chip in which soldering balls 30 as the connecting 
means 30 disposed on the lands 3 which are arranged in a form 
of grid is used as the grid array LSI chip 2 for one sample . 
As the grid array LSI chip 2 , a chip size package including Super 
CSP of a KGD package capable of being mounted to a surface which 
realized a real chip size in which the soldering ball is disposed 
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directly on a silicon wafer can be employed other than the ball 
grid array LSI chip. 

The spherical soldering ball 30 as the connecting means 
30 disposed on the lands 3 arranged in the form of grid in the 
ball grid array LSI chip constituting the grid array LSI chip 

2 is deformed in a form of tabor as shown in Fig . 3 , and the soldering 
ball 30 and the lands 13 of the printed wiring board 1 corresponding 
to the lands 3 of the ball grid array LSI chip are welded and 
electrically connected to each other. 

As shown in Fig.l, a connection cross section area of a 
tier drop constituting the auxiliary land 5 is gradually reduced, 
i.e. , is formed into a fan- like shape from the lands 3 of a right 
upper corner portion of the grid array LSI chip 2 which is shown 
in detail as representative to a wiring pattern constituting 
the wire 4 . 

As shown in Fig. 3, the wiring pattern constituting the 
wire 4 is connected to a via hole 14 formed in the printed wiring 
board 1, and a resist 15 is applied to an upper portion of the 
via hole 14. 

As shown in Fig.l, the reinforcing tier drop constituting 
the auxiliary land 5 is constituted by an auxiliary land of 
different shape and size in accordance with a position of the 
land 13 on the printed wiring board 1 corresponding to the land 

3 of the corner portion of the grid array LSI chip 2. 

That is, the tier drop constituting the auxiliary land 
5 is formed so that an average value of its connection cross 
section area becomes larger as closer to the land 13 of the printed 
wiring board 1 corresponding to the land 3 closer to an end of 
the corner portion of the grid array LSI chip 2, and the tier 
drop formed in the land 13 corresponding to a position closer 
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to the corner portion has wider width and longer length in the 
longitudinal direction. 

According to the grid array electronic component of the 
first embodiment having the above structure, in the grid array 
electronic component in which the grid array LSI chip 2 connected 
to the printed wiring board 1 through the large number of lands 
13 and the wire is disposed, the tier drop constituting the 
auxiliary land 5 is formed at the connection portion 31 of the 
wiring pattern constituting the wire 4 of the lands 13 on the 
printed wiring board 1 corresponding to the lands 3 of the corner 
portion of the grid array LSI chip 2 . Therefore , a load is applied 
to the printed wiring board 1 in a correction step which corrects 
warpage of the printed wiring board 1 and an assembly step when 
warpage and distortion are generated in the printed wiring board 
1 in a reflow soldering step, concentration of stress of the 
connection portion 31 when the tensile stress is applied to the 
connection portion 31 between the lands 3 and the wire 4 is 
moderated. 

To moderate the concentration of stress of the connection 
portion 31 when the tensile stress is applied is to increase 
the area (cross section area) of the connection portion 31 to 
which the tensile stress is applied by forming the auxiliary 
land 5 whose width is gradually reduced in its longitudinal 
direction on the connection portion 31 between the lands 3 and 
the wire 4, and to reduce the tensile stress which is applied 
per unit area, thereby preventing a great tensile stress from 
being applied locally, and to strengthen the connection portion 
31 by eliminating abrupt variation in area (cross section area) 
of the connection portion 31 and by eliminating abrupt variation 
in tensile stress so that the brake is not generated easily even 



21 



if stress is applied. 

According to the grid array electronic component of the 
first embodiment having the above effect, since the tier drop 
constituting the auxiliary land 5 is formed at the connection 
portion 31 between the wiring pattern constituting the wire 4 
and the lands 13 on the printed wiring board 1 corresponding 
to the lands 3 of the corner portion of the grid array LSI chip 
2 , a load is applied to the printed wiring board 1 in the correcting 
step and assembly step, the concentration of stress of the 
connection portion 31 when the tensile stress is applied to the 
connection portion 31 between the land 3 and the wire 4 is moderated , 
thereby exhibiting the effect that the brake of the wire of the 
connection portion is prevented. 

According to the grid array electronic component of the 
first embodiment, since the connection cross section area of 
the auxiliary land 5 from the lands 13 of the printed wiring 
board 1 corresponding to the lands 3 of the corner portion of 
the grid array LSI chip 2 to the wire 4 is gradually varied, 
a load is applied to the printed wiring board 1 in the correcting 
step and the assembly step when the warpage and 
distort ion (strain) are generated in the printed wiring board 
1, the concentration of stress of the connection portion 31 when 
the tensile stress is applied to the connection portion 31 between 
the land 3 and the wire 4 is effectively moderated, thereby 
exhibiting the effect that the brake of the wire in the connection 
portion is reliably prevented. 

Further, according to the grid array electronic component 
of the first embodiment , since the auxiliary land 5 is constituted 
by the tier drop of different shape in accordance with the position 
of the land 13 of the printed wiring board 1 corresponding to 
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the land 3 of the corner portion of the grid array LSI chip 2, 
the shape is determined in consideration of the tensile stress 
applied to the corner portion between the land and the wiring 
pattern in the corner portion of the grid array electronic 
component as well as the pattern shape of the printed wiring 
board corresponding to the corner portion of the grid array 
electronic component, and the concentration of stress of the 
connection portion 31 is moderated, thereby providing the effect 
that the brake of the wire in the connection portion 31 is 
prevented • 

According to the grid array electronic component of the 
first embodiment, the tier drop constituting the auxiliary land 
5 is constituted so that its average value of the connection 
cross section area is greater as closer to the land 13 of the 
printed wiring board 1 corresponding to the land close to the 
end of the corner portion of the grid array LSI chip 2 • Therefore , 
since the tier drop constituting the auxiliary land 5 includes 
the connection cross section area of average value in accordance 
with the stress applied to the connection portion 31 when the 
load is applied to the printed wiring board 1 , there is effect 
that the strength of the lands 13 of the printed wiring board 
1 corresponding to the corner portion is uniformed, and the 
reliability is enhanced, 

(Second Embodiment) 

As shown in Figs . 4 and 5 , a grid array electronic component , 
a producing method and a wire strengthening method of a second 
embodiment are different from those of the first embodiment in 
that an auxiliary land 51 is also formed at the via hole 14 of 
the printed wiring board 1, and the difference will be mainly 
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explained below. 

As shown in Figs. 4 and 5, in the grid array electronic 
component of the second embodiment, the wire 4 (pattern) 
connected to the land 13 formed with the semi -circular auxiliary 
land 5 of the printed wiring board 1 corresponding to the corner 
portion of the grid array LSI chip 2 is connected to the connection 
portion 32 formed with the semi-circular auxiliary land 51 in 
the via hole 14 of the printed wiring board 1. 

According to the wire strengthening method and the 
producing method of grid array electronic component according 
to the second embodiment , in which on the wire 4 connected the 
printed wiring board 1 and the grid array LSI chip 2 mounted 
to the printed wiring board 1 , the auxiliary land 5 is formed 
at the connection portion 31 between the wire 4 and the land 
13 on the printed wiring board 1 corresponding to the land 3 
of the corner portion of the grid array LSI chip 2, the auxiliary 
land 51 is formed on the connection portion 32 between the wire 
4 and the via hole 14 of the printed wiring board 1, thereby 
strengthening the connection portion 32 of the wire pattern 4, 
and thereby producing the grid array electronic component having 
the strengthened connection portion 32 of the wire pattern 4. 

In the grid array electronic component of the second 
embodiment having the above structure, the wire 4 connected to 
the auxiliary land 3 formed at the land 13 of the printed wiring 
board 1 corresponding to the land 3 of the corner portion of 
the grid array LSI chip 2 is connected to the connection portion 
32 formed with the auxiliary land 51 of the via hole 14 on the 
printed wiring board 1. Therefore, the concentration of stress 
of the connection portion 32 of the via hole 14 on the printed 
wiring board 1 when a load is applied to the printed wiring board 
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1 is moderated. 

According to the grid array electronic component of the 
second embodiment having the above effect, the wire 4 connected 
to the auxiliary land 3 formed at the land 13 of the printed 
wiring board 1 is connected to the connection portion 32 formed 
with the auxiliary land 51 of the via hole 14 on the printed 
wiring board 1. Therefore, if the concentration of stress of 
the connection portion 32 of the via hole 14 of the printed wiring 
board 1 when the load is applied to the printed wiring board 
1 and the warpage and distortion are generated is moderated, 
there is effect that the brake of the wire 4 of the connection 
portion 32 of the via hole 14 on the printed wiring board 1 is 
prevented . 

According to the grid array electronic component of the 
second embodiment, when a distance between the via hole 14 and 
the land 13 of the printed wiring board 1 is short, i.e. , when 
the wire 4 is short, since there is a possibility that a large 
stress is applied to the connection portion between the via hole 
14 and the wire 4, the auxiliary land 51 is effective. 

According to the wire strengthening method and the 
producing method of the grid array electronic component of the 
second embodiment , in the wire 4 which connects the printed wiring 
board 1 and the grid array LSI chip 2 mounted to the printed 
wiring board 1, the auxiliary land 5 is formed at the connection 
portion 31 between the wire 4 and the land 13 of the printed 
wiring board 1 corresponding to the land 3 of the corner portion 
of the grid array LSI chip 2 , and the auxiliary land 51 is formed 
at the connection portion 32 between the wire 4 and the via hole 
14 of the printed wiring board 1, thereby exhibiting the effect 
that the corner portions 31 and 32 of the opposite ends of the 
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wire 4 are strengthened, and it is possible to produce the grid 
array electronic component in which the brake of each of the 
opposite ends of the wire 4 is prevented. 

(Third Embodiment) 

As shown in Fig. 6, a grid array electronic component of 
a third embodiment is different from the first embodiment in 
that the present invention is applied to a frame -like grid array 
LSI chip 2 in which no ball grid is disposed in a central 
rectangular region, and the different portion will be explained 
mainly. 

Auxiliary lands 5 are formed on the connection portions 
31 of the wiring patterns 4 corresponding to the lands 3 of the 
four corner portions of the frame-like grid array LSI chip 2, 
and the wiring patterns 4 are taken(led) outward radially from 
the lands 13. 

In the third embodiment , as shown in Fig . 6 , the wiring 
patterns 4 are taken inwardf rom the lands 13 inside the frame-like 
grid array LSI chip 2, 

According to the grid array electronic component of the 
third embodiment having the above structure , since the tier drops 
constituting the auxiliary lands 5 are formed at the connection 
portions 31 of the wiring patterns which are taken out and which 
constitute the wires 4 of the lands 13 of the printed wiring 
board 1 corresponding to the lands 3 of the corner portions of 
the grid array LSI chip 2 , a load is applied to the printed wiring 
board 1, the concentration of stress of the connection portion 
31 when the tensile stress is applied to the connection portion 
31 between the lands 3 and the wiring patterns 4 is moderated, 
thereby exhibiting the effect that the brakes of the wiring 
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patterns 4 in the connection portions 31 are prevented. 

(Fourth Embodiment) 

As shown in Fig. 7, the grid array electronic component 
of a fourth embodiment is different from that of the third 
embodiment in that the wiring patterns 4 are taken inward radially 
from the lands 13 in the printed wiring board 1 corresponding 
to the lands 3 of the four corner portions of the frame -like 
grid array LSI chip 2 , and the difference will be mainly explained 
below. 

That is, the auxiliary land 5 is formed on the connection 
portion 31 between the land 13 and the wire pattern 4 which is 
taken inward radially from the land 13 of the corner portion 
of the f reuntie-like grid array LSI chip 2 and which is connected 
to a central trough hole (not shown). 

According to the grid array electronic component of the 
fourth embodiment having the above structure, since the tier 
drop constituting the auxiliary land 5 is formed at the connection 
portion 31 between the wiring pattern which constitutes the wire 
4 and which is taken inward and the land 13 of the printed wiring 
board 1 corresponding to the land 13 of the corner portion of 
the grid array LSI chip 2 , a load is applied to the printed wiring 
board 1 and the concentration of stress of the connection portion 
31 when the tensile stress is applied to the connection portion 
31 between the land 13 and the wire 4 is moderated, thereby 
exhibiting the effect that the brake of the wire pattern 4 in 
the connection portion 31 is prevented. 

(Fifth Embodiment) 

As shown in Fig. 8, a grid array electronic component of 
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a fifth embodiment is different from the above embodiment in 
that the auxiliary land 5 is formed in the land 3 connected to 
the wire pattern 4 which is formed in a direction in which a 
warpage is generated in the printed wiring board 1 generated 
in the reflow soldering step of the grid array electronic 
component (shown with chain line in Fig. 8) and in a direction 
close to the former direction, and the difference will be mainly 
explained below. 

In the fifth embodiment, as shown in Fig. 9(A), conveyer 
frames are disposed in parallel to each other, the printed wiring 
board 1 is placed on the conveyer frames so that opposite ends 
of the printed wiring board 1 in a widthwise direction are retained 
to the conveyer frames , a screen printing board is placed thereon , 
and cream soldering is printed and applied. 

Next, as shown in Fig -9(B), the grid array electronic 
component 2 is mounted, by a mounter, to an upper surface and/or 
lower surface of the printed wiring board 1 on which the cream 
soldering is printed and applied. 

Then, as shown in Fig. 9(C), the printed wiring board 1 
to which the grid array electronic component 2 is mounted is 
brought into the reflow furnace, and soldering is carried out. 
At that time, a temperature of the upper surface of the printed 
wiring board 1 is higher than that of the lower surface of the 
printed wiring board 1 in the reflow furnace, and arc (U-shape) 
warpage is generated downwardly by its own weight. 

Next , as shown in Fig .9(D), in order to correct the printed 
wiring board 1 in which the downward arc (U-shape) warpage is 
generated, a central portion of the printed wiring board 1 is 
pushed upward from below, and a plurality of portions of the 
opposite sides of the printed wiring board 1 are pushed downward 



28 



from above, this pushing state is maintained for a certain time, 
thereby correcting the printed wiring board 1 horizontally. 

A pin is brought into abutment against a lead of the 
electronic component of the printed wiring board 1 which was 
corrected horizontally, individual operations are checked and 
then, it is assembled into a casing and screwed. 

In the fifth embodiment, in the correcting step in which 
in order to correct the printed wiring board 1 in which the downward 
arc (U-shape) warpage is generated in the reflow soldering step, 
a central portion of the printed wiring board 1 is pushed upward 
from below, a plurality of portions of the opposite sides of 
the printed wiring board 1 are pushed downward from above, the 
pushing state is maintained for a certain time, and the printed 
wiring board 1 is corrected horizontally, since the opposite 
sides of the printed wiring board 1 which is warped downward 
are bent downward, a great tensile stress is applied to the 
connection portion 31 between the land 13 and the wire pattern 
4, but the auxiliary land 5 whose width is gradually reduced 
is formed at the connection portion 31 between the land 3 and 
the wire pattern 4 which is formed in a direction in which the 
warpage is generated in the printed wiring board 1 and in a 
direction close to the former direction, the concentration of 
stress of the connection portion 31 between the land 3 and the 
wire pattern 4 is moderated. 

According to the grid array electronic component of the 
fifth embodiment having the above structure , since the tier drops 
constituting the auxiliary lands 5 are formed at the connection 
portions 31 (of all the lands 3 on the opposite ends in the lateral 
direction in Fig. 8) between the lands 13 of the printed wiring 
board 1 corresponding to the lands 3 of the corner portion of 
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the grid array LSI chip 2 and the wire patterns 4 formed in the 
direction of warpage of the printed wiring board 1 (shown with 
chain line in Fig. 8) constituting the wire 4, the concentration 
of stress of the connection portion 31 is moderated when a load 
is applied to the printed wiring board 1 in the correcting step 
or the assembling step and the tensile stress is applied to the 
connection portion 31 between the land 3 and the wire pattern 
4 , thereby exhibiting the effect that the brake of the wire pattern 
4 in the connection portion 31 is prevented. 

(Sixth Embodiment) 

A grid array electronic component of a sixth embodiment 
is different from the fifth embodiment in that the present 
invention is applied to a frame- like grid array LSI chip 2 shown 
in Fig. 10. 

In the sixth embodiment, the auxiliary lands 5 are formed 
on the lands 3 connected to the wiring patterns 4 formed in a 
direction (shown with chain line in Fig. 10) in which warpage 
is generated on the printed wiring board 1 during the ref low 
soldering step of the grid array electronic component and in 
a direction close to the former direction like the fifth 
embodiment and the same effect is exhibited and thus , explanation 
thereof will be omitted. 

(Seventh Embodiment) 

A grid array electronic component of a seventh embodiment 
is different from the above embodiment in that a relatively small 
IC chip 21 is disposed on a central portion of a plastic package 
in which soldering ball grids are disposed on an entire surface 
in a form of grid like the fifth embodiment (Fig. 8) as shown 
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in Fig. 11, and the grid array LSI chip 2 in which the entire 
upper surface of the plastic package 20 is sealed with resin 
is mounted on the printed wiring board 1 . 

In the seventh embodiment , since the rigidity of the plastic 
package 20 which supports the entire grid array LSI chip 2 is 
low, it is assumed that a portion of the plastic package 20 of 
the grid array LSI chip 2 is also warped when the printed wiring 
board 1 is warped downward in a form of arc (U- shape) in the 
reflow soldering step. 

Therefore, in order to correct the printed wiring board 
1 which was warped (that is, it is assumed that stress generated 
when distortion was corrected when the printed wiring board 1 
was mounted to the in-circuit tester is also generated in the 
connection portion of the wiring pattern of the land and the 
brake is generated) , when the printed wiring board 1 is 
horizontally corrected by a plurality of resin pins and springs 
in the in-circuit tester body as shown in Fig. 12, since it is 
assumed that a large stress is applied to the end of the IC chip 
21 from the corner portion of the plastic package 20, in the 
seventh embodiment, the auxiliary land is provided on the 
connection portion between the land 3 and the wire pattern 4 
in this range. The correction can be applied to all of the above 
embodiments . 

According to the grid array electronic component of the 
seventh embodiment having the above structure, since the 
auxiliary land 5 is formed at the land 3 located on a position 
corresponding to the end of the IC chip 21 disposed on the grid 
array LSI chip 2 of the printed wiring board 1 , the concentration 
of stress of the connection portion 31 between the wire pattern 
4 and the land 3 located on the position corresponding to the 
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end of the IC chip 21, thereby providing the effect that the 
brake of the wire pattern 4 of the connection portion 31 is 
prevented ♦ 

(Eighth Embodiment) 

As shown in Figs. 13 to 15, the grid array electronic 
component of an eighth embodiment is different from the above 
embodiments in that the auxiliary land 5 is formed at a connection 
portion 51 around the via hole 14 as a through hole connected 
to the wire pattern 4 on the inner layer printed wiring board 
of a multilayer printed wiring board 1 constituting the printed 
wiring board 1 , and the difference will be mainly explained below . 

Auxiliary lands 5 whose widths are gradually reduced are 
formed on the connection portions 31 and 51 of the wire pattern 
4 which connects the land 13 and the via hole 14 as shown in 
Fig. 14 on the upper surface of thefirst layer 101 of the multilayer 
printed wiring board 1 . 

As shown in Fig. 15, an auxiliary land 5 whose width is 
gradually reduced is formed on the connection portion 51 which 
connects the via hole 14 and the wire 4 on the upper surface 
of the second layer 102 of the multilayer printed wiring board 
1. 

As shown in Fig. 13 , the via hole 14 is formed by penetrating 
the multilayer printed wiring board 1- 

According to the grid array electronic component of the 
eighth embodiment having the above structure , since the auxiliary 
land 5 is formed at the connection portion 51 around the via 
hole 14 as the through hole connected to the wire pattern 4 on 
the inner layer printed wiring board of the multilayer printed 
wiring board constituting the printed wiring board 1, the 
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concentration of stress of the connection portion 51 between 
the wire pattern 4 and the through hole 14 on the inner layer 
printed wiring board of the multilayer printed wiring board when 
a load is applied to the multilayer printed wiring board 1 is 
moderated, thereby exhibiting the effect that the brake of the 
wire pattern 4 in the connection portion 51 is prevented. 

Further , according to the grid array electronic component 
of the eighth embodiment , since the auxiliary lands 5 whose widths 
are gradually reduced are formed on the connection portions 31 
and 51 of the wiring patterns 4 which connect the land 13 and 
the via hole 14 as shown in Fig, 14 on the upper surface of the 
first layer 101 of the multilayer printed wiring board 1, the 
concentration of stress of the connection portions 31 and 51 
of the wire pattern 4 which connects the land 13 and the via 
hole 14 when a load is applied to the multilayer printed wiring 
board 1 is moderated, thereby exhibiting the effect that the 
brake of the wire pattern 4 of the connection portion 51 is 
prevented. 

The preferred embodiments of the present invention, as 
herein disclosed, are taken as some embodiments for explaining 
the present invention. It is to be understood that the present 
invention should not be restricted by these embodiments and any 
modifications and additions are possible so far as they are not 
beyond the technical idea or principle based on descriptions 
of the scope of the patent claims. 

Although the fan -like and semi -circular auxiliary lands 
are explained in the above embodiments, the present invention 
is not limited to those, and as shown in Figs. 16, an auxiliary 
land comprising parallel lines and a tapered portion ( Fig . 1 6 ( A ) ) , 
an auxiliary land comprising a projected arc portion ( Fig .16(B), 
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an auxiliary land comprising a recessed arc portion (Fig. 16(C) ) 
and the other modes can also be employed. 

Although the via hole 14 is formed by penetrating the 
multilayer printed wiring board 1 as one example in the eighth 
embodiment, the present invention is not limited to this, and 
the via hole 14 may be formed so that it penetrates only the 
first layer of the multilayer printed wiring board 1 or an 
arbitrary layer thereof as shown in Fig. 17. 

The auxiliary land is formed on the land of the printed 
wiring board at a portion corresponding to a portion where an 
excessive tensile stress of the grid array LSI chip is applied 
when a load is applied to the printed wiring board in the above 
embodiment, the present invention is not limited to this, and 
when there exist a plurality of portion where excessive tensile 
stress of the grid array LSI chip is applied, or when the portions 
are changed, or when the portion is in wide range, a mode in 
which the auxiliary land is formed at an entire land including 
the entire edge or interior of the grid array LSI chip can also 
be employed. 

Although the opposite ends of the printed wiring board 
in its widthwise direction are supported by the conveyer frame 
in the ref low soldering step as one example in the fifth embodiment , 
the present invention is not limited to this, and it is possible 
to employ a mode in which the printed wiring board is supported 
by a mesh- like supporting through which heat and airflow can 
circulate or pass or by a supporting body in which a large number 
of supporting pins are embedded, and warpage and distortion of 
the printed wiring board are prevented from being generated. 
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CLAIMS 



1 . A grid array electronic component in which a grid array 
LSI chip having a large number of lands connected to a large 
number of lands through connecting means, said latter lands are 
connected to a wire of a printed wiring board, wherein 

an auxiliary land is formed at a connection portion of 
said land connecting a wiring pattern at a portion where an 
excessive tensile stress is applied between said lands on the 
printed wiring board corresponding to said grid array LSI chip 
and said wiring pattern as said wire. 

2. The grid array electronic component according to claim 

1 , wherein 

said auxiliary land is formed at said land located on at 
least a portion where an excessive tensile stress as compared 
with another portion of the printed wiring board is applied when 
a load is applied to said printed wiring board. 

3 . The grid array electronic component according to claim 

2 , wherein 

said auxiliary land is formed at said land located on a 
portion corresponding to a corner portion of said grid array 
LSI chip in said printed wiring board. 

4 . The grid array electronic component according to claim 
2 , wherein 

said auxiliary land is formed at the land located on a 
portion corresponding to an end of an IC chip disposed in said 
grid array LSI chip in said printed wiring board. 
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5. The grid array electronic component according to claim 
2 , wherein 

said auxiliary land is formed at said land connected to 
said wiring pattern which is formed in a direction in which a 
warpage of said printed wiring board is generated and in a 
direction closer to the former direction in a ref low soldering 
step of said grid array electronic component. 

6. The grid array electronic component according to claim 
2 , wherein 

said auxiliary land is formed at the land in which an 
excessive tensile stress is applied to said wiring pattern in 
a correcting step which corrects warpage and distortion of said 
printed wiring board or an assembly step. 

7. The grid array electronic component according to claim 

2 , wherein 

said auxiliary land is formed so that a connection cross 
section area from said land of said printed wiring board 
corresponding to said portion of said land of said grid array 
LSI chip to said wiring pattern is gradually varied. 

8. The grid array electronic component according to claim 

3 , wherein 

said auxiliary land is constituted by an auxiliary land 
having a different shape in accordance with a position of said 
land of said printed wiring board corresponding to said land 
of said corner portion of said grid array LSI chip. 
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9 . The grid array electronic component according to claim 
3 , wherein 

said auxiliary land is constituted so that an average value 
of a connection cross section area of a land closer to the printed 
wiring board corresponding to the land closer to an end of the 
corner portion of said grid array LSI chip becomes larger. 

10. The grid array electronic component according to claim 

2 , wherein 

said auxiliary land is formed at a connection portion around 
a through hole connected to the wiring pattern on an inner layer 
printed wiring board of a multilayer printed wiring board 
constituting said printed wiring board. 

11. The grid array electronic component according to claim 

3 , wherein 

said wiring pattern connected to said land formed with 
said auxiliary land of said printed wiring board corresponding 
to a corner portion of said grid array LSI chip is connected 
to a connection portion formed with an auxiliary land of a via 
hole on said printed wiring board. 

12. A wire strengthening method of a wire which connects a 
printed wiring board constituting a grid array electronic 
component and a grid array LSI chip mounted to the printed wiring 
board , wherein 

an auxiliary land is formed at a connection portion between 
said wire and a land on said printed wiring board corresponding 
to a land of a corner portion of said grid array LSI chip, thereby 
strengthening said connection portion of said wire. 
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13 . The wire strengthening method according to claim 12 wherein 
said connection portion of said wire is strengthened by 

forming the auxiliary land at said connection portion of said 
wire of a via hole on said printed wiring board. 

14 . A producing method of a grid array electronic component 
for connecting a printed wiring board constituting a grid array 
electronic component and a grid array LSI chip mounted to the 
printed wiring board to each other through a wiring pattern, 
wherein 

the grid array electronic component having a strengthened 
connection portion of said wiring pattern is produced by forming 
an auxiliary land at a connection portion between said wire and 
a land on said printed wiring board corresponding to a land of 
a corner portion of said grid array LSI chip. 

15 . The producing method of a grid array electronic component 
according to claim 14, wherein 

the grid array electronic component having the 
strengthened connection portion of said wire is produced by 
forming the auxiliary land at the connection portion of the wire 
and the via hole on the printed wiring board. 

16. (Added) A grid array electronic component in which a grid 
array LSI chip having a large number of lands connected to a 
large number of lands through connecting means , said latter lands 
are connected to a wire of a printed wiring board, wherein 

an auxiliary land whose connection cross section area is 
increased is formed on a connection portion of said land 
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connecting a wiring pattern at a portion where an excessive 
tensile stress is applied in a producing step between a land 
in a printed wiring board corresponding to said grid array LSI 
chip and said wiring pattern which is taken outward to be connected 
to a via hole as said wire. 
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ABSTRACTS 



Grid array electronic component, wiring- strengthening 
method and producing method wherein a grid array electronic 
component in which a grid array LSI chip 2 having a large number 
of lands 3 connected to a large number of lands 13 through 
connecting means 30, the lands 13 are connected to a wire 4 of 
a printed wiring board 1 , an auxiliary land 5 is formed at a 
connection portion 31 of the lands 13 on the printed wiring board 
1 corresponding to the lands 3 of a corner portion of the grid 
array LSI chip 2 connecting the wire 4 and the concentration 
of stress of the connection portion 31 is moderated, thereby 
providing the effect that the brake of the wire in the connection 
portion 31 is prevented. 
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Declaration and Power of Attorney For Patent Application 
Japanese Language Declaration 



As a below named inventor. I hereby declare that: 



My residence, post office address and citizenship are as stated 
next to my name. 



m^irhm^) ciijEsttibfco 



I believe I am the original, first and sole inventor (it only one 
name is \\sie6 below) or an original, first and joint inventor (if 
plural names are listed beiow) of the subject matter which is 
claimed and for which a patent Is sought on the invention 
entitled. 

GRID ARRAY ELECTRONIC COyiPaslENT, 

WIRING-STRENGTHENING METHOD AND 

PRODUCING METHOD THEREOF 



the specification of which 

□ is attached hereto. 

E was filed on .Se.pte-mbe.r 21 , 



as United States Application Number or 
PCI International Application Number 
PCT/JPOQ/06462 and was amended on 
(if applicable). 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations, Section 1.56. 
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Japanese Language Declaration 



fA(i. *Sffi*ll35i6ill9* (a) - (d) ®X(i365^ (b) ^Itc 



Prior Foreign j^plication(s) 

11-268063 (Pat,) 
(Number) 

(Number) 



Japan 



(Country) 
(S«) 



(Country) 



(Application No.) 



(Filing Date) 

(»MB) 



365* (c) CS-::J<tilfiJ^C<l{ci^lML*-ro ^Z::. 



(Application No.) 



(Rling Date) 
(ffiSS) 



(Application No.) 

(fflsas-^) 



(Filing Date) 
(UHQ) 



igi«L. i:'oXZZ\z±m(DCt<mWimLt1ro 

Page 



I hereby daim foreign priority under Title 35, United States C^e. 
Section 1 19 (a)-(d) or 365(b) of any foreign applicatlon(s) for patent 
or inventor's certificate, or Section 365(a) of any POT International 
application which designated at least one country other than the 
United States, listed below and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 

Priority Claimed 

22/09/99 



(Day/MonthA'ear RIed) 



(Day/MonthA^ear RIed) 
(ffiia^^H) 



B □ 

Yes No 

□ □ 

Yes No 



I hereby claim the benefit under Title 35, United States Code, 
Section 1 19(e) of any United States provisional application(s) listed 
below. 



(Application No.) 



(Rling Date) 

I hereby daim the benefit under Title 35, United States Code, Section 
120 of any United States app(ication(s), or Section 365(c) of any PCT 
International application designating the United States, listed be\o\N 
and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT 
International application in the nnanner provided by the first paragraph 
of Tide 35, United States Code Section 112, t acknowledge the duty 
to disclose information which is material to patentability as defined in 
Title 37, C^ode of Federal Regulations, Section 1,56 which became 
available between the filing date of the prior application and the 
national or PCT International filing date of applkation. 

(Status: Patented, Pending, Abandoned) 

(Status: Patented. Pending, Abandoned) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on infonnation 
and belief are believed to be tme; and further that these statements 
were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under 
Section 1(X)1 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the applicanon 
or any patent issued thereon. 
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Japanese Language Declaration 



a(JTia©IIB^#t U-C. 3j:ajlStcBgi--6-^W^SE§ POWER OF ATTORNEY: As a named inventor. I hereby appoint 
^^n¥tmmmiznLXmnti^m±t^tcitmAtVX. the following attorney(s) and/or agent(8) to prosecute this 
T^Z^^m^^^tz b fr. application and transact all business in the Patent and Trademark 



Office connected tlierewith: (list none and registtation nurrtier) 



\mmmm 

022850 



Send Conespondence to: 



022860 



Direct Telephone Calls to: (name and telephone nuiriber) 
(703) 413-3000 



Full name of sole or first joint inventor 

Shouichi FUJII_ 



Inventor's signature 



Date 

M;^rcTh 15. 2002 



Rfistder^CG c/o SUZUKA FUJI XEROX CO, , LTD. 



na^hi 
.Taoan r yypy^ 



mm 



Citizenship 

Japanese 



Post Office Address 

Same as above 



Full name of second joint inventor, if any 

Akira NAKAO 



Second joint Inventor's signature 



Date 

March 15, 2002 



n^iH«nr*A c/o SUZUKA FUJI XEROX . CO • . ^LTD . 
lWf"Tfuna-cho, Suzuka-shi,^J5ie^1 9-0393 
Japan cT^^ ^ 



Citizenship 

Japanese 



Post Office Address 

Saine as above 



(JB=J.moi^l^l&W«COl .-C t. l«l«.ciattL. * ^ t ) (Supply similar infom^tion and s^nature for third and subsequent 

joint inventors.) 
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